Impact and characteristics of two- and three-dimensional forceps manipulation using laparoscopic hepaticojejunostomy mimicking a disease-specific simulator: a comparison of pediatric surgeons with gastrointestinal surgeons.
This study assessed the impact of 2D and 3D environments by comparing pediatric surgeons (PS) and gastrointestinal surgeons (GIS) using a laparoscopic hepaticojejunostomy simulator. We developed a high-fidelity simulator of laparoscopic hepaticojejunostomy. Thirty-five participants (19 PS and 16 GIS) performed hepaticojejunostomy in both 2D and 3D environments. We evaluated the required time, total path length, and average velocities of bilateral forceps in both situations using the para-axial port layout. Regarding the participants' characteristics, the performance history of laparoscopic hepaticojejunostomy differed significantly between PS and GIS. In PS, the 3D environment did not markedly affect compared with 2D. In GIS, however, the 3D environment affected the time and movement of the right forceps. There were no significant differences in the time between PS and GIS in either environment. In both environments, the right-hand movement of the PS group was shorter and slower than that of the GIS group, but the left-hand movement was the opposite. There were significant differences in forceps movement characteristics between the PS and GIS. The effects of a 3D environment could not be clarified in this study, because it may depend on the port layout used and the operative procedures.